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ce=£f;
dec=0;

% Now put back into state space form
[numc, denc]=ss2tf (ac,bc, cc,de, 1)
numc =

0 82.5288 247.5690

K(s)= 825s + 243
denc = S 2+ 01'2.33 "‘47:4

1.0000 9.2304 -47.4282

% Is it stable?

roots (denc)

ans = stable pol
-12.9055‘9/ pee

3.6750 4——— U nstab (o Po lQ,'

% Now prepare the nyguist plot

num=conv (numg, numc) ;
den=conv (deng, denc) ;
w=1logspace(-2,2,200);

[mag, phase]=bode (num(3:4),den,w);
[re, im] =nyquist (num, den,w) ;
hold off

clf

axis([-1.2 0 -0.4 0.4])
plot (re, im)

hold on

plot(re, -im)

% Find largest circle around -1 point and draw, to see the robustness.

re2=re+l;
mag2=abs (re2+j*im) ;

r=min (mag2)

r =

‘ | ‘ S=-~)
0.1300 < radivs of cdiscle around

Hat du&\» doudigg r\\//ﬁuu‘(’ JD/D‘I',

th=(0:.002:1)*2*pi;
circle=exp(j*th);
plot(r*circle-1)
diary off




% P6-1 Solution
% Define j
j=sart(-1);

% Express G as a transfer function, then put into statespace form

numg=[0 1 -1]; } &19) £00 An Pnob'ém S“‘ﬁ')“me’fl'

deng=conv ({1l -2],([1 3]});
[a,b,c,d]l=tf2ss (numg, deng)

a=_1 6 tf2ss Pu'}:i &6 ta 5+a+4a—quge.
1 0 S:crw\) us‘.v Phai—e—vq/iaku. 'fwmj

b = : but U\)]'l'{a Sates  n reverild ordal
0
1 -1

d =
0

% Find the Kalman filter gain

[klp] =1qe(albl cl ll l) 7

3 | |
WV

k =
(23] Kalmen gai

% Find the LQR gain--add a small matrix to c¢'*c to make positive
% definite.

[f.pl=lar(a,b,c'*c+30*eps*eye(2),1);
£
T
£ - c'C
[ 41152 12,0828 ] LQR ’74)'4

% The Compensator is found using the separation principle

ac=a-b*f-k*c;
be=k;
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%unction y=infnorm(a, B,C)

%
% Initial guess for gamma

gamma=1;
gamma_upper=Inf;
gamma_lower=0;

%
% Iterate until upper bound and lower bound converge

while (gamma_upper-gamma_lower) /gamma_upper > 10*eps | gamma_upper==Inf

% Form the Hamiltonian matrix
%

H=[ A B*B'/gamma“2 ;
~C'*C -A' 1;:

% Find the eigenvalues of H, and decide if any are on jw axis
% This part is tricky, so you may use a different approach.

d=eig(H) ;

if min{abs(real(d)))/max(abs(d)) < le-14
jw=1;

else
jw=0;

end

% Dbased on result, move bounds ’

if jw % gamma is higher, so move up
if gamma_upper==Inf
gamma_lower=gamma ;
gamma=gamma*2 ;
else gamma_lower=gamma;
ganmma= (gamma_upper+gamma_lower) /2 ;
end
else % gamma 1s lower, so split the difference
gamma_upper=gamma. ;
gamma= (gamma_upper+gamma_lower) /2;
end
end
y=gamma ;
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3 ,
% P6-3 test script

%

FBLEBLL BB LBLLLBLLLBILLIBLLB%%%

clear

A=[-0.11 ;
-2 -0.3];

B=[1 2 ;
3 4]

cC=[1 1 ;
1-1);

infnorm(a,B,C)

echo off
diary off

ans =

6
25.9297 A// l e
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% P64 Solution 7.4
2

(o)

FE~35533532322222%2LLLBBLLBBLLLTL%%8%%
%
function y=infnorm2(A,B,C,D)

%
% Initial guess for gamma

gamma_upper=Inf;

gamma_ lower=max(svd (D)) ;

gamma=gamma_ lower*2+1; % Guess bigger than gamma_lower and less than
% gamma_upper

%
% TIterate until upper bound and lower bound converge

while (gamma_upper-gamma_lower)/gamma_upper > 10*eps | gamma_upper==Inf

% Form the Hamiltonian matrix
%

[m,n])=size(D);
Dh=inv {eye (m) *gamma”~2-D' *D) ;

H=[ A+B*Dh*D' *C B*Dh*B'
-C'*C-C'*D*Dh*D"'*C -{A+B*Dh*D'*C) '];

$ Find the eigenvalues of H, and decide if any are on jw axis
% This part is tricky, so you may use a different approach.

d=eig(H);

if min(abs(real(d)))/max(abs(d)) < le-14
jw=l; -

else
jw=0;

end

% Dbased on result, move bounds

if jw % gamma 1s higher, so move up
if gamma_upper==Inf
gamma_ lower=gamma ;
gamma=ganmma*2 ;
else gamma_lower=gamma;
gamma= (gamma_upper+gamma_lower) /2;
end
else % gamma is lower, so split the difference
gamma_upper=gamma ;
gamma= {(gamma_upper+gamma_lower) /2;
end
end
y=gamma ;
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% Bﬁéﬁ test script /. ﬁf

%
FEETBBLLLLLL BB LLBELLBRBLILRBLRBH%%%

clear

A=[-0.11 ;
-2 -0.3];

B=[1 2 ;
3 4];

D={20 3 ;
4 26];

infnorm2 (A, B, C,D)

ans =

e el




